As revealed by the crystal structure of AaRNase III in complex with dsRNA (PDB entry 2EZ6), the Q157 side chain forms one hydrogen bond with the 2ʹ-hydroxyl and one hydrogen bond with the base of the -5U nucleotide. (C) As revealed by the crystal structure of AaRNase III in complex with a different dsRNA (PDB entry 2NUG), the Q157 side chain forms one hydrogen bond with the 2ʹ-hydroxyl and one hydrogen bond with the base of the -5A nucleotide. As such, Q157 recognizes both the AU and UA pair in this position. Unlike Q157, however, Q161 recognizes the +3G nucleotide in both structures by forming one hydrogen bond with the 2ʹ-hydroxyl and two hydrogen bonds with the base. The first α-helix in the dsRBD of AaRNase III is illustrated as a spiral, the amino acid and nucleotide residues are shown as stick models, and hydrogen bonds are indicated with dashed lines. The -6C nucleotide that is paired with the +3G nucleotide is not shown for clarity. (A) The consensus sequence of cleavage site is abolished when residue 165 was mutated from Q to A. Sequence logos were created as illustrated in Figure S1 . (B) Percentage of highly preferable cleavage sites of the E. coli RNase III Q165A mutant, with or without +3G and/or -6C, is similar to that expected by chance. Figure S7 . Engineered E. coli RNase III cleaves in vitro transcribed dsRNA into a heterogeneous mixture of siRNAs with a narrow size distribution centered at 22 nt. (A) The percentage of 21-23-nt products to the total number of reads was plotted for Firefly luciferase (FF-luc). (B) The percentage of 22-nt products to the total number of reads was plotted for maltose-binding protein (MBP).
